U sing satellites to measure yields in agricultural fields has many applications, ranging from realtime forecasting of production to long-term studies of why some areas are more productive than others. One obstacle to doing this successfully over large areas has been that many methods rely on local field measurements for calibration. A study published in the January-February 2014 issue of Agronomy Journal tested several approaches that don't rely on local calibration. The tests were based on comparison of satellite-derived yield estimates with detailed field measurements of corn yields in over 200 fields over four years in eastern Nebraska.
The researchers applied the candidate approaches to data from two different satellite sensors-the MODIS instrument that collects 250 m x 250 m (6.25 ha) resolution measurements every eight days, and the Landsat sensor that acquires finer spatial resolution data (30 m x 30 m) but only a few times per growing season. Despite the lower frequency, the researchers determined that estimates based on Landsat were consistently more accurate. Among the methods tested, the best performing was also the computationally fastest and relied on a simple regression that was calibrated using simulations from a crop model instead of ground data. This approach, termed CM-Reg for crop model-regression, was able to capture more than half of the variance in observed yields, with better performance in irrigated than rainfed fields.
The ability to estimate yields without local calibration indicates that yield mapping could become a semi-or fully automated process for many agricultural regions, at least for cereal-based mono-cropped fields. Combined with recent advances in automating georeferencing and atmospheric correction of remote sensing data, and the fact that data from Landsat and the forthcoming Sentinal satellite systems are freely available, the prospects for automated yield mapping based solely on public satellite and weather data appear bright.
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